Prevalidation study of the BALB/c 3T3 cell transformation assay for assessment of carcinogenic potential of chemicals.
The cell transformation assays (CTAs) have attracted attention within the field of alternative methods due to their potential to reduce the number of animal experiments in the field of carcinogenicity. The CTA using BALB/c 3T3 cells has proved to be able to respond to chemical carcinogens by inducing morphologically transformed foci. Although a considerable amount of data on the performance of the assay has been collected, a formal evaluation focusing particularly on reproducibility, and a standardised protocol were considered important. Therefore the European Centre for the Validation of Alternative Methods (ECVAM) decided to coordinate a prevalidation study of the BALB/c 3T3 CTA. Three different laboratories from Japan and Europe participated. In the study the following modules were assessed stepwise: test definition (Module 1) consisted of the standardisation of the protocol, the selection of the cell lineage, and the preparation of a photo catalogue on the transformed foci. The within-laboratory reproducibility (Module 2) and the transferability (Module 3) were assessed using non-coded and coded 3-methylcholanthrene. Then, five coded chemicals were tested for the assessment of between-laboratory reproducibility (Module 4). All three laboratories obtained positive results with benzo[a]pyrene, phenanthrene and o-toluidine HCl. 2-Acetylaminofluorene was positive in two laboratories and equivocal in one laboratory. Anthracene was negative in all three laboratories. The chemicals except phenanthrene, which is classified by IARC (http://monographs.iarc.fr) as group 3 "not classifiable as to its carcinogenicity to human", were correctly predicted as carcinogens. Further studies on phenanthrene will clarify this discrepancy. Thus, although only a few chemicals were tested, it can be seen that the predictive capacity of the BALB/c 3T3 CTA is satisfactory. On the basis of the outcome of this study, an improved protocol, incorporating some changes related to data interpretation, has been developed. It is recommended that this protocol be used in the future to provide more data that may confirm the robustness of this protocol and the performance of the assay itself. During the study it became clear that selecting the most appropriate concentrations for the transformation assay is crucial.